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iSB^^l ^^(storage node):^^ -^.4 ^isr>7l ^sflA-l e^-o] 

(bit line) 'IJ-^^S ^^^Kcontact body)* S^*>fe ti>£.^l :t;^> /«flS ^J-'S^ 

line)!- ^ ^ll^^f^^ ^^^^V:a, ;Hll^<?^f^* ^-f-*}*^ ^£^1 7]% ^Hl ^7l^o.^ 
<S^£l^ 3fl:E.(first contact pad)# ^ ^^2^^ ^E.^^ ^U€-^ 

3Ell = -i- ^ >^V7l ;^l2e^ = ^12^^^-^ ^^^*>^. ^12^^# ^<^i TllolH 

^91^ 7}S.^]^JL ^]2^<^^'^ ^^^}<=^ ^]2^^ 3111^1-011 z^-z^- ^712^0.^ 

51^ wlH e^-^l-* ^^^t!-^. wis. 21-^1-^ ;^l3^<Sf'-g- ^^^^1^. ^13^^#* 

(band) ^Bflo] (opening)^ ^^^t!:T=l-. ^I3^<a# '^'^l ^H^^ ^fl-f^ 

^>^^3:>51, ^iflEiv^srl-O^ a] 3 21-01 «J-*j:O.S ^l3^^f^ -^^S. ^^J--^^^}- 

^^^llrS. ^eltbcf. 7ll7llSl ^^^^7] ^^^11- ^6\] ^^cKcylinder) ^ 

£. 9a 
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[^^^]^^] 

^^11- 5.^*>^ ^£^1 ^IS {Method for manufacturing semiconductor device 

including contact body expanded along bit line direction to obtain more contacting 
area with storage node} 

i 2a ^ £ 2b vfl^l £ 9a ^ i 9b, ^ £ 10a vfl^] £ lOcl-^ ^ ^'^^ ^^1 

<3> ^ ^j-tt ^^S, ^^1. ?1 3ifl A] (capacitor) 21 ^Se)^] :^ 

^(storage node)^^ ^^^-y] ^^^^ &}-<?l(bit line) 1^^-2.3- 

• €^ €-^^1 (contact body)* i^*>^ ^S.^] 4i^>* ;Hl^*>^ "J-'^ 
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<4> tivs.^] 71^0] ^^^ofl nj-e^- H^^li^iBl(transistor)2] 3.7]^ ^o}^] 

7]7l- ulB i^^Cl giga bit DRAM)^'H 7}^^^o] o^v^, 

<5> t^^o] ;go. ^|.^.o^ H^^l^E] 5^>M-S] ^(cell) ^Bflo^ ^3i7} o]^o] ^ 

€ ^^^]mcen capacitor) Kj-s^- ^nfl 

S ^^5)31 ^nf. ^Bfl^ i^^>^ l-(design rule)^! ^±<=^ x!^^ 

-S-^s]^ -i TS^flAl^^Ccell capacitance)* ^7] ^^f<^, ^^sflAlEio^ 
iSel^l ^o]^ ^7]-Al7l7lM-, ;^KHSG: Hem i -Spherical Grain)* o]^ 

*H -B-J: iE^^* ^7>Al7l7lM-, *>u|-Sl ^^Dl ^iSSl^l ^^(OCS:Qne 

Cylinder Storage) ^eflo^ j^sflAlE-l* A>-g-3r)-o^ ^^c-] oV. ^^-^ ^}-%-^}-^ ^^"^ 

.^o] 7m^^ ^^1, ocs ^Bflo^ ?^3I^)AlE^^^^ ^7.\o] ^^on 

<6> neldl, ocs ^Bflsl 7^3i|lAlE-l^ v]7^o] ^^ofl rcj-el- ^^tH ^sfl^l^l 
^^o] go.^ ^s]^]^ c^l^cfl, ^ tilH l:%=(two bit fail)* 7>^>^^ol 
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<8> £ 1^ f^afl^ OCS ^^S. ^S.^^] €^(50)1-^ 

^9lihit line: 30)0] f^^^>^ «o^^ ^ e}-«il(word line), ^. p]]<^]^ e^-^(gate 

line:20)ol ^^*>^ ^S.^^] ^^(50)-!- ^S. :?><Hl 2)iil^>7ll Hfl^l^c]-. 

<^ls1^ ^^c] (cylinder) ^Efls^ ^SE)^] ^^(50)^, ^^^il^i # «fl . ^ «<J-^. 

tiiH ^^-<?l(30)ol «j-*j=^s ^711 ^j-^^ 7>^i^ ^^>2]-^ 

3iA>z|^ ^Eflo] S-^is^^ ^^ofl rt}.5^. ^HflS- ^£ atb, ^S.^ 

^1 ^^(50)^ TflojH 2^-«y(20)ol ^^^m ^^V^^ ^Bfl^ ^^slTfl 

^^^5]n^, 7]lo]H Bf^(20)ol ^^ef^ «oH1=^ ^e]- ^1^^V;H1 «fl^l€i=f. 
<9> t:]^>o1 l-ol O.l^ffll^ tq^o^ ;g o.^ 7>^§H ^^21 3711- <:^]#*]-^, 3;jA>Z^-^o^ 

«j-^2l 37]^ cflB^ 300rmi7> c]-^ «^^sl rfl^ 120nm7]- ^7)1 ^cf. o] 

eitt iSsl^l ^^(50)^ «H^l<^lA-i ijsel^l ^^(50)* o]^ 7]^^ cflef 80nm 

>iM2l;^l ^^(50)^ ^<5l^ tJi\^ 1500nm<^l ^*>7ll ^cf. 

<io> ^^^1 ^Eflo^ >tJS.al^l ^^(50)^ ^<^]/^■^ w]^^ 12 ol>a-o.s 

^'^l e 7V^]^ ^v^i ^cf. olo]] ^Eflo] ^^(50) 

ol go.^ ^Z]:^ 7}^^io] Dfl-f ^711 ^tq.. ^SEl^l ^^(50)<5l 7l^<H^l7m ^5]:^ 
-^-f , <^l^^f^ ^S.^^] ^^(50)4^ o]^ 7l5^7> 80nmS ofl-f ^^^1-71 i^l^^fl . ^£ 
^^(50)#ol ^v^^ ^ oj;4l olsil- ^o] ^^(50)* 

^ «1H ^^(two bit fail)o1 -fr^^slTll ^cf. ojelt!- iSBl^l ^^(50)0) 
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o]Q\. iSel^l :?i^(50)<^l ^^^]^ £. 1<H1 S>^>^ ti>Si}- :y-o] ^s.^ 

^1 ^^(50)-i-fi1 HTfl 2l^*>^ ^^S]J1 ^4. :i£Bl^1 

^^(50)*2^ wflx] ^Efll- vi}^] ^sel^l ^^(50)* :?]:^ M.^- 

ZL^cfl. :£ lofl ^HlA]^ w>sq- :y-^ iSel^l ^^(50)#^ tifl^l<^l^-1^. 

^i^(50)^ «V^^ ^£^1 7]:^^ ±7]- '^^(i5)oll 

^1 ^^(50)-i-^ afl^l# All so] «m ^SBl^l ^^(50)* tiVS^l 71:^31 eg 

S. l^] ^lAl^ B}9\. ^O], ^Hflo^ y^o.^ ^^(50)3f, ^V-^S^ ^]^^ % 

'^g^ClD S^ys)^ 5i)^(buried contact paci:41)7>, ^ 

1- nfl, ;^V^:i^7ll ^^ilTfl £lv+, ^^(50)^ tifl^ ^^l* tiV^ , 

r^iSB^^] ^^(50)^ «>3E^1 7l:^fi] #>^^ ^"Hl S.<a3El^ ofl^ ^ 

^^(50)fil ^-a^l 3ll = (4i)3^ f^/yuif <a^m :±:sel;^] :?! 
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Sl3t)*>7l iSs^^l ^^(50)31 ^SBl^l ^^^1^1 ^43*^1 

<a^]*>7l o^^^^^cV. o]6]] icj-el-, >iS.s1^1 ^q-(50)4 >iMe]^l 

<14> o]d\] 451-, i^^^ Dfls. 3.^ 5sfl = (4i)Si)- iSs^;^! :^^(50) A>o]oll ^o^S\o] o]^ 

(41)^ ^^ofl^ n]]^ 3il]^(4i)oil ol^ijji al-i^l ^l^&Sl <^o^(ii)2]. 

' wlB Bl-«?1(30)* ^7l^o.^ '^fl^lS. ol-§-€ £^A^ cf<5l^H 

(direct contact pad:45)7> ^^fl^^l-Jl 9X^. ^^I'^Hl S.^^^ n))^ 2|1:e.(41)5!V >i 

Ss^^l ^^(50) ^}o]o\] ^fl^^ ^S^l ^sel^l ^^^1, ^, 

51^1 €-^^1. ^, tii]<i^ afl^l^ ^li^Tll ^ 

<15> OCS ^Eflo^ ^£51^1.^^(50)1- «o^^l*>7l ^^fl^i ^£Bl 

^1 ^^(50)^1 ^Efl, ^, ^Bfll- ^^*>7li4 ZL ^s. K}^ tifl«i ^ 

^1* ^51-^171^^ ^IS.^, ^SSl^l ^^(50)5zl- ^£^1 7]:^^ <=g^(ll)^ 

f^-i-^^ iL^^ i3>^(misalign margin), ^wleflol o]-:^! 
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(overlay margin)^ -^-'Jd^-^^ J13^*l-c.i<:>> t}^ , SL^, ^4i<Hl ^ 

^ ^^o^-H tlrT^l* ^^^1 ^^^H<^1: ^ 7}^^^^ ^ 9X 

<16> ^ ^i^o] oj^.-^,;^]. y^^^ 4^1^. ^-Sel^l ^i^] 

<i7> ^7]s:\ 7]^^ 32}.^1#^ ^^^*V7l ^tv ^ ^tgfi] ^ ^^l-o] 

«!■ ^S.^^] ^^2^9] ig^^ ^i^>7l tile ef«el «J-^o.^ 

^ ^12^^ 5xfl^s.^ ^^1^. ^7l ^11^^ = ^ ^12#^ 3ifl = l-^ 
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B ^91^^ ^^^t}^ ^^]^, HlB 2}oll-^ Sfe ^^IS^-^f^^ ^^isf. 

^ sfl^l-^ i::#*>^ ^:=(band) ^Bflo^ (opening)* ^^^«>^ ^^1^, ^7] m 

^<?!^ ^7] j2.H^* :£^#* ^^^^l-^ ^^1^4, -^-71 s.^#* m^"^^} 

^7] wlH e1-<?l ;H13^^# ^i-o.^ ^^-f-^^ ^7] 2fl = 

el^m ^ ^7l 7fl7l|^ ^^** z^-z^- ^ 

<19> . 0^7lA-l, 3^^#* ^1-71 7\]o]^ E^o]^ A}o]o\] ^7] ^]o]^ g^-Olo] ^ 

^*>^ tifl<isi£^ ^^^^31, ^7] :^]2^^ n^^S: ^7i tiioib ^91-^ ^}o] 

ofl ^Ji ^7l Sfl^l-aZ)- ol^sjTll Hfl^lSlS^ ^A^^ ^ o;i4. 

<20> ^V7l Hfl= ^E)]o^ ^^^^ ^>7l TllolB ej-olol #^^]-^ «o>^^S- ^71] 

a^<Hs ^11^^ 311^^ ^■ ^cf 7H£^ ^'^^€ ^ ^7] y^B. 

<2i> ^7] ti^^ ^^o^ i^x^^ ^^1^ ^7] ^^7] m^9^^ 

^ ^7] ^^1- ^^^^ ^711 ic#*v^ ^^flo^ ^^iiis. 
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^^^*>fe ^^^1 ^ ^7l tilH el-^s^ ^iBllolAii- ^^^*>^ ^ 

«fl ^l^^m €-^^1^ ^^1-^^ ^cfl «j-^o.^ ^^J-sli^ 

^^^m. ^ 9X^. ^7] ^S.^^] ^^^1^ ^^-^^ ^7l «1S e1-^<^l 

B e1-«aoi ^^^>^ «J-*J=-^S.21 #oil al«fl ^S-cfl^ o.^ ^711 ^^^^ ^ $X^. 

^H] ^ ^^7] ^]2^^ ^^^o] ^7] 7]]o]^ ^o]^ A>olol] ^ 

ic#*>^ ;«ll2S£ell;^l^H sfl^^ ^^^*>^ ^ ^7] ^125L£ 

<26> ^V7l ^^1-^ ^^^>7ll ol^^V^ ^^o] .>^l-7l wlB AV 

olofl ^ji >^7l alB Bl-olol f^^«:>^ «j-^o)l cfl«|)Al A}^ wj-^ofl ^^1*1-711 Hl]«i£|iE-S. 
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^ 9X^. ^71 >iS.El^l ^71 tilH el-^ TflojH el-^o] 

^1-^ «oHHl tfl^fl^i ^V-a «oH^-2-S. ol^^>^ >.£El^l ^^o] ^^l^l-Tfl ti)]<iE)£^ 

€ ^ <^H. ^7l ^Sel^l ^^t:-] ^Hflo^ 3^].^ ^>^o.s ^ ^ 

^^l^l*^ 7>;^1 ^HflS ^ ^ ^^^7} <^M^^^ 

^^^o] ;^Hi7i) ^ ^^^^ ^^^>7ii ^^^^]-7i ^ 

7^S:^}7] ^«RA-1 a!l-;3-£)ol^ ^ ^1 , S.^ ^<^l^i -f-*^^ -fJl^ S^l € ^^^^^ 

^^1- s^Dltl-nf. Stl:, #^1 c]-^ # ^-£^1 71:^2^ "^^"o\] ^cfej-ji yl^fli) 

^ >S-7l #^ ^7] # SVS^l 7]^c^] ^^ej-oi ^ 

.<29>. ^ ^^S^ ^^]<^M^^^ f]^X\B\oj^ ^sel^l tiVS^] 71:?!: ^Voil ^71^ O.^ 
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^^^17> ^#*>^ Tfi^ol ^^^1 ^1^^ ^ ^^ 
^17]- ulH 21-^ oi ^^«>^ «>!- 

<3o> sE*]-, ^ ^'^sl ^Ai<^ioflAi^ olsq- >i£Bl^l ^q- §^^lofl ^<^^l-7l 
^t!: -S-H^ (opening)^ TflolH eV^yi-*^! ^^^V^ «o^^-^S «J^(band) ^Efl^ ^^^V 
jl, olE^t}. «jc ^Bflo^ ^H^* 1^1 -f^ ^^^t!" ^. <=>]^]^ 7fl7fl^ 

Efl^ ^^^^ iE<a^^S.>^, ol5]^V ^^^^ ^^^^>7l A].^ ^^o^ S£ 

H e^-<y*o] ^^^}^ ^^^^%o\] ^^^^ «o^^ cflzi-^id >^^^hi wii^ 

cf. tt).HfAi, ^m.^:^] ^^l-ol >a-<HlA-1 ^ nfl Afls.^ ai)«gs. wfl^lsl^ ^^l 7}^t} 

^s-o] A^s. ^^o} ^^.^t}^ 1-^1-^ jL^f^^S «oM^ ^ SZ^f. 
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<33> i 2a ^ £ 2b 9a ^ :£ 9b, ^ £ 10a ^ lOcl"^ ^^1 

<34> £ 2a^ ^i^i 7]:^ ^o\] °maio)'^] ^^^^ ^i-Efl# 7'^^^o_s. s.^^^ 

sg^^olt^-. £ 2b^ 71:^(100) -^"Hl ^'^j <^^(110)ol S. 2aS] ^Bfl# 

7l]2f^^S a.<^^^ «^^(110)^ ^^S-olcf; 

<35> 5. 2a ^ £. 2bl- €-^^>^, w>^^*>7ll ^el€-^ ^£^1 7l:^(lOO)<^l S^^l ii^^} 
(trench isolation) -i-^ ^e) ^l-^^^ n^*5^H , ^^(110)^ 

«^>^ ^:^> *^^(150)* «^H. B^^l^ dl^>Sl V]7\o] ^ofl ic|.2^. 

M- cfl^ 2500A xfl^l 3000A ^S.^^ ^0]^ ^^^^ ^ 9X^. ^7.} <^^(150)^ ±. 

^Hl i=f€- ^Eflo^ cg^(110)# ^ :£ 2aoll ^1^1^ w>s>]- ^o] 

^Efls. '^^(llO)* -a^^VS^ ^ Sl^^l-. 

<36> ol^fofl, 71:^(100)011 €(well::£Alsl:^l ^^) ^ H??^liel (transistor)^ 

^ll^(channel) ^^^«f7l AV^(photo) ol^ ^oj ^^^^ ^ 

<37> 3E 3a ^ 5. 3b^ z^-zl" «>:£^1 7^(100) -^--^l TllolM Bl-<?lol ^'^^^ ^efl* 7fl5f 

<38> £ 3a ^ £ 3b* ^2:^1-'^. "=^^(110)^ 71-S-^ls.^ el-'^dine) ^^S. Tflol 

H 3ll^(200)l-# cf^ ^^^tbcf. ^^1^-^S-, «-A^ «=§^(110) 'a-^i ^^^11*1-^ o]^ ^oj 
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<^^(110)<H1 cfl^ 40 A 60 A ^^S. ^^^^^]^ n]<^]B. ^5l-#(210) 

^ ^^^^1=1-. ^Islt!: 7ll<5lB -^-^§^(210)^ ^^*1-Ji;^>*>fe di^V^ tcj-sl- ZL 

<39> oj^ofl^ TilojE ^5l-#(210) ^<H1 7llolH^(220, 230) ^ TflolH 7fl^ ^^#(260) 

* ^^>^^S. ^^^tbc^-. 7llolH#(220, 230)^ ^ ^^q-. 

■i-'H, S.^^^* ^el^#(doped polysilicon layer:220)^ 

lOOOA ^^^^1-31, H ^oil TllolB^ ^^^^ ^«fl^i ^Bl^><5l 

:E.(metal silicide layer), <^l?lcfl, ^^^^ -^el^>«^l:^f^( tungsten silicide layer:230) 

* tfls^= lOOOA ^S. ^^^\<^]^%-mo) ^^sl^ 

if^ ^--O^^Ei 7llolH# i:£^>7l ^<?1^(260)-2.S ^El^ cflef 

• 2000 A ^^IS. ^^^-t!:!^. . 

<40> oW<^, <iiz^- ^'^^H ^^f^(260), 711013^^(220 , 230) 

■^^ ^^1-^ 0.5. BflBl^^H JE 3a<^] £^1^ w>Sl- ^ol 1-^^ <^^(110)* 7\S.^]S.^ 7fl 

sl-<?l(200)5l 3fl^^ cf^ ^^^tb^l-. <^1^«H1, NMOS PMOS ^^5>al^> 
H^^l^ti^ ^^^^l- <:g^oll ^S^- ^l-a: 71^ H^^l^B^S^ ±. 

iii(source) ^ JE.Ell^ (drain) LDD(Lightly Doped Drain) ^2:5. ^-^^tb^^f. 

<4i> ol^ofl; TllolB B^-<y(200)^ ^"S^* ^^*>Ji :i5|lPlH 4^ 

1: ^^^><^ 7fl<^lB ^3lWlA-l(270)* TllolH ^sllolA-l (270)^ 

-^0.3. ^^^^ ^ TllolS e1-<?l(200)2l ^^^n 
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<42> S. 4a ^ £ 4bfe 2ll-^-i-(410, 450)* ^^jtb ^Efll- 7ll5fa^ o.^ ^<^^ 

<43> £ 4a ^ 5. 4b# ^2:*>^, TflolB e1-^(200)-i- a>o1$ ufl-o.^ ;«lll^«?!#(300)* 
^^^tbi^. olsltb ^ll^«?l#(300)^ HDP(High Density Plasma) -^^^ , 
BPSGCBoboPhosphoSilicate Glass) ^o] 7^ ^fl^Cgap fill) ^^^<=>] -f^tb ^s^^ 
^^m. ^ 9X^. 9^^'^], ^ll^^#(300)^ S.^-^ ^^^^}^ ^ 

^1=1-. 54^^ 51-*}- 7l;^l^ ^^>(CMP:Chemical Mechanical 

Polishing) -§-^5. ^ ^cf. 

<44> o]:s:oii^ ;^ll^<a^(300)o11 ;^l-7l ^^(SAC:Self Aligned Contact) 

ol-g-^fc^ x^^o] 3.^ 2l|s.l-(410, 450)1-* ^]^^ ^^ ^^^iAlO, 450) 

^ 37fl >iSe^x] ^^oil^l ^7]^ o^^* ^tflAi ^U^^ ^^(410), ^, 

aflcsq. e^-^ofls] ^7]^ «S^* ^wls]^ ^12^^ 2fl:E.(450). ^, 

cfoi^E ^^ n^-s. tflig^ ^ ojtcf. ^^ajo.^ oi5.:|^ 3111:^(410)^- ;^12€-^ 

3^:^(450)^ TflolH H^-«y(200)* A>oloil ^ji ^SL :^ol] ^^l*>7ll ^4. 

<45> oje^^V 3£ii^=(4io, 450)* ^^^^f^ ^f^* <^ll- ^x-] , a}-^ ^;^2f 

^ll^^#(300) -¥-^* ^^^^-2.5. ;^171«:H (110)01 ic#5]iE.^ 541 = # 

^ ^tb ^Ue^*!-* ^^^W. <^1^<H1. '^^(iio) -^^<^1 <^1^ 

^^*H, ^^^(110)21- ol^ofl ^A^^ 4^^.(410, 450) :?l-2l 7-1 

*j-ol ^oV^lHS. -^5.^1:^^. o]^6\]^ N ^ l:^#ol ^^.^ :£5g^ ^^l ^sl^(doped 
poly silicon)^!- £^1-* i:fl§f 2500A ^£ ^^]S. ^^h^H -^-71 ^tfll^^-I-i-* 
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^]^^. <^1^^1. <^l^tfl, ofl^l ««*>71M. CMP*H ^ll^«?^f'(300)Sl 

<46> t!:^, olss). :y-o] ^^-Br ^^*1:<^1 ^^1* 

#*>^ «^-^(band) ^^flo^ (opening: iAls]^] ^#)^ SACCSelf Aligned Contact) 

^ ^Mtt €r^ 3111^(410, 450)## ^^^^ ^S. $X^. 
<47> £ 5a ^ -£ 5b^ v]^ e)-<^l (600)<^1 7flef2^ o.^. no^^^ 

<48> S. 5a ^ S. 5b* ^S^V^a, n^^UlO, 450)^ ;^l2^<?lf^(510)^ 

^'^^'(300) o]^^ >ll2^«?i^(510)^ wis e^-^s). nfli- sflco] 

sfl-B(410)# ^<?iAl7l7l ^tfl^l £<a^cf. u^^A^, ola]^ ;^12^<?^#(510)^ 
€■ -LVSH- ¥4 i-^s. ^ ^4. 

<49> cf^ofl, A>^ ^z]- '^l-g-*><:>i, ^12^^^(510)^ ^^^}^ ^12^^ = 

(450), ^, ^-ol^H 3^0:^31 ^^^o.^ i^#*>^ ;^12^^*(511)* 

^A^tbcf. ojs^^ ^I2e^*(511)^ ^12^^ sfl^(450)S!l- ajH e1-«?l(600)* ^7l^o.^ 
•^^^ ^12^^. <^mtfl. cfol^B £<a^t:f. 

<50> cl-^<Hl, tilH Hl-^ ^^^H ^12^^ 3n^(450)oll ^7l^o.s <^^S\ 

^ His 2l-<?l(600)-i: ^^^tbcf. -i-ol, ^^^(gio) ^ -fuJl- ^ 

^ £^#(650) -f-^ ^, 3HE-1^3rH alB el-'?I(600)# ^^^t-Vcf. ojnfl, ;Hl2^ifl 
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*(511)^ ;*112$^(605). <^l^tfl. cfojuiE 3.^o] tajE e)-«y (600)4 ;*il2^^ 4 

^(450)1- ^7]^^S. <?^^^l7^§cf. 
<5i> oie^tb HlB Hf^ (600)21 ^i-^oj]^ s^-o] 71]:^ ^<=i^(660)<il ^e)^ 
■^0.5. alB e1-^(600)^ ^-^<H1^ alM el-^ ^^n^]^M670)7} ^Ej^ 

^-2.^ ^til^ ^ ^4. <^14 ^<?i#(660)4 :ii5il<^l^i(670)^ ^ 

^5]^ ^S.^:^] ^^^1. <^l^cfl, cfll- ^^^^>^ wlH ef^(600) 

<52> £ 6a ^ 6b^ wje e]-ol(600)^ ;^l3^'a#(530) ^<^] 

<53> s. 6a ^ 3£ 6b» ^2:*>^, ^IB e1-^(600)* ^^^^ ^. ^IH el-'?! (600)^ 

^I3^o^f^(530)^ ^^^W. <^1* HDP BPSG ^4 7j ^fl-g- ^^^o] ^ 

^tt -iel^ -ttsl-l-f^^ ^I3^«=^f'(530)^ ^^^tbcf. <^1^<^1, €-2-<Hl tt|-s} ^13 

^^^(530)2^ ^^5|-tbcf. o]^]^ ^^s^^ CMP ^zf^-g: -f-^flAi ^ o;[c]-. 



^I3^<?lf'(530)<^l 3fl = (410)sq- iSEl^l ^7]^o_S. 

°m ^. ^S.^^] ^t!: (opening)^ ^^^^>7l ^ 

t!" ^''V^ ^z^- ^;^cil o]^^ s|l^(710)^ ;*lll5LS.5)l^liH 

4^(710)^ ^13^^#(530) ^<H1 ^Efls ^'^^slD^, 'i^H wfl^l^ nf^S] 

^^(410)-!-* ^I3^«?lf^(530)^ ^Tfl i^#*>i^ ^^^^t:]-. ^l* 

54I€(710)^ 5l-^(200)-a: e^-^ SE^ «fl= ^Bfls ^ 
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<55> o]s\. ^o] ;^ll5LJ£5ll^l:iiB 3llfi(710)^ ^Tfl ^Efl5. ^>^^^o.^>^^ m^S. 

^711 ^ 'i]:^, ^lie^ 34)^(410)# i^#*>^ ^^^*]-7l a> 

S ^E]]^ ^lliSBll^l^H 2|]^(710)^ ^o] 7}^t}v^. 211 = 

(410)« i^#^>^ ^^^*>^ ^^<^1>H ArF ^^o] A^^cf^, ^^-^l 

^ w>sq- 3fl€(710)* ^^^^V^ a]-^ "E-^^S.^ KrF a]-^ ^^.^ 



<56> olel^ ;^lliS.sl1;^l>iS 3111^(710)^ ^ll-e-^ 5i|)-=(410)« ^13^<?!^(550) 

^lli££fl^l>iB 4^(710)-i- ^^^21 nf^^ icf c-l 

^Cfl^ ;HlliSell^l:iB 5^€(710)^ ^ 

-£ 9X^. ^UiSell^liH 2i]^(7io)oi o.^ ^o. s.^ ^^^^|.^^ ^ 

1?^ ^-f'HlS, >illJ£S£ll^1^H 3i|l^(710)ol ^Efls. ^^^0:1 

^^^*>^ n til«fl>H :§-;^s1 «fl>^£ P>^ol <aH}:^ o.^ a7l nfl^ojcV. 

<57> £ 7a ^ -£ 7b 2]-^^ cf^Sl ;^ll^^ 3ll^(410)-i-^ i^#*>^ ^Efl^ 

^(531)* ^A^*>^ 7113^^0.^ :a.<^^^ ^^5. ^ 
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<58> £ 7a ^ £ 7bl- ^2i*>^, 6a2l 710)^ ^^V^a. 
(etch mask)S <^l-S-s:>c^ ;Hl3^°lf^(530) -^^^ ^^^^-5-^ ^^^V'^ 

SI ^H^(531)^ ^^^tl-^-. ^]^^ ^Bf^-ar ^HS^-af-CSSO^l ^ 

^^^iSi* ^-f . ^e^^ cfltl: ^^^S. ^ ^nl-. o]^^ aiz^- 

^o^i /Hll^^ sfl^(410)2l S.'^o] 

<59> o]Q\. A^z^- uif^o)] ^Efl^ ^5.^(531)^ 7\]o]^ E)-ol 

(200)^ itfef ^71] ^^^^T:f. vc^^^^ , ^e|]o| ^^^(531)0] i^#*>^ tfloflA^ 

^(531)^ 3^11-^(410)1:^ ^IM-^ tilH e}-<y (600)1-^ 7}^^]^7\] 

tilH (600)1-^ S. 7b ^ £. 5b<^l £>««m ^^1 :=L ^ ^^'^l 
HlB ^91 rfiJJll 01^1(670) ^ wjH ei-^ 7fl^ ^<a^(660)-2.S ii:£^JL ol^] 
tV 3)-;^oii o^tflAl ^tfl5]cH -2-H<el(531)<^l ^Tfl ^nf. 

<60> o]5.^^ ^Eflo^ iH^(531)^ ;*1115ES.el1^1:iB 3fl^(710)ol i^#B:>^ ^ofl ^ 

.2} ZL S.0I ^«|];^l7ll ^t:f. ^]^^ -2.^^(531)^ ;^llJESell^l >iH 

3ljli(710)ol ^11^^ 5fl.E.(410)^ o]^o] ^.o_s. ;^13^^#(530)* 

^o]^ 311^.(410)^ ^■ oj^v^^ ^o.^ ^^^^a] ^i^q- :^oi ^ 

Eflsl i^^(531)<^l ^cfla^ ^ 51-2-° -f-o] 

^Eflo] ^H^(531)^ ^^^*>^ -t'a-^S. ^tHeflo] -^o] ia.cl- c-l ^ 
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<6i> o]eitb ^Eflo^ ^H^(531)^ ^^^<^] 2]^/c] Mj^ ^Hfl^ 311 Bl^^ 

^I3^<?l#(530')ol T^lolH e^-'il(200)* ^7\] ^^^^?\] 

<62> tb^. S. 7a ^ S. 7boll ^^-^M", ^44^^ ^-21-, 

e^l^l^S Bfl^CS. 6a^ 710)2^ o>Efloll *>:^ D>^3(hard mask)* S.*^^ ^S. SX^. 

<63> £ 8a ^ :£ 8b z^-z^-^ ;^l3^<af^(530' ) ^<Hl ^= ^^^(531)^ ^fl^^ 

:£^#(800)^ ^^^^m 7fl2^^ o.^ -B-<^^^ ^^S. ^ ^^Sojcf. 

<64> £ 8a ^ £ 8bl- ^S*]-^, ^Eflo^ ^H^(531)* ^11-9-^ £^#(800). ^fl* 

1-^, €s^ sflBl^^ ^13^^#(530') ^^J^cf. ^^^^ 

^Eflo^ ^^^(531)* ^^^1 -f^ ^^^1^ 7l^J- ^^i- 
(CVD: Chemical Vapor Deposition) ^^S. ^ Si'^f. <^ls1t!: 5.^^^ ^el^# 

^4 £^#(800)^ ^I3^^f'(530') ^-^r ^o] w>^3j:5:l-4. ^Is] 

t!: i^f^(800)^ ^Eflo^ ^^^(531)ofl tijB 21-^(600) 

^•-9.3., w]H 5i-^(600)^ tilB B}<a 711^ ^^#(660) ^ ^IH Bftl ^^ll^l^i 

(670)H ^711 ^cf. 

<S5> £ 9a ^ £ 9b I£^f^(800)^ 7ll7llsl iSBl^l ^1(810)1-5. ^ej 

<66> £. 9a ^ £ 9bl- ^S^l-'S. -£^#(800)* ol-§-^H ^^l^^rH 

7fl7fl5l ^^^1(810)1-, ^. ^el^cf. :£^f'(800) ^<^] 

^l2iSefl^]:^iH 311^(750)^ S.<at!- ^, >ll25.SBll^l>im 3l)^(750)* ^4 i^V^^iHS 

• ol-g-^fo^ i^f^(800) -^^^ >^^2jo.^ o]^]^ ^z^- 



43-21 



1020020078388 %^ 2003/6/3 

^ 9X^. ^isltb ^z^-^ £^#(800)* 7il7fl^ isel;^! ^^^1 
(810)*S. ^^t\7] ^oi^.^, .^-71^!: ^z^^ £^#(800) ^^o] ^^^1 

<67> ^^^o_s., ^^^1(810)71- ^iB 2f<?l(600)ol 

^^2]- ^^iTll slS.^, o]^]^ Aiz^-^ ^^^o.^ «1H &|-<?I(600)sl ^^o\] i<a^ 
HlB Hi-*?! 711^ ^^#(660)^ S^a* ii#*>£^ ^^Ssl^S ^cf. s. 9a«Hl 
13>«4 :^o] E}-Ol jrfl^g ^o^^(660)<^l «fl>7>^l ^zl- 5i)-^<^1 ^^Sl^S, 

■~ o.^ TflolB e^-^ (200)^1 ^^*>^ iSel^l ^1(810) #5. ^a)^ 

^^^^cf. wiH sV^(600)ol #^^>^ ^Se);^! €-^^1(810)*^ 

^ ;^l3^<^f^(530')^ S^ol ^^#5]^ ^13^<?!#(530' )^ 

Si^o] o.^ ajE s^-oi ^fl:^ ^<a#(660)^ ii4 ^^lofl ^o.^.^ 

, tilH El-tl ^<?^#.(660)^ S.^^] Dfl^>^l ^7lt!: ^el« ^tb 

<68> Oje-l^ ^E] olj-^ofl s^sflA-i ^>^js]^ €-^^1(810)^ 

*>:f-o^ ^11^^ 2fl^(410)l- ^71^^ O.S ^7] 

E 5^.01 ^ e1-<?lol ^^^^ ^^21- ^1-^ ^<^1 ^MS]7]] afl^lsl^l ^ 
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<69> c^]^ ^o]^ i-^el^l 9afi1 600)o] ^^^>^ IJ-^^^ # nfl 

SE^ e1-'?l(600)<Hl cflSil^i ^l:3.;^llii(zig zag) ^tfl^ ^i-^:?>oll afl^^cf. 
^, HlB Bl-<a(600)<Hl cfl^fl^H '^V'd «o^^-2-S- ol-g-§>^ :^^o] v^^]s\S.^ ^iS. 

* 7]^0_^ ^ ^S. ^}^7}^]S. 7\]o]^ e1-^(200)ol # ofl ^IZL^flZL 

^Efls. >^^:lH1 Hfl^m^l-. ^, TllolB Hl-^(200)<^1 cfltflAl AfAl hJ-«J:o.s. o] 

^SE^^I ^^o] Hfl^i£i:£s. ^^#01 wfl^^cl.. oie^i^v 

<70> n^lc-il, oi£]t!- ^<^1 ^^1-* tilH 21-^(600) TllolH e)-<y 

(200)<>)1 cfl^>H ^V-a ise^;^] ^MB^ 5^^(410) 

2^ ^jL ^cf. Ttj-e^-A-i. ise);^! ^i^^l(8l0)7> 

^11^^ i^ll-E.(410)» ^^^1 ^7l^o.^ ^^^>7l ^^A^, rii^Hl^l § 

^^1(810)^ alH Bf'?l(600)ol ^^*>^ ^Tfl ^^J-^ 7>;^1^ ^o] 

<7i> €-^^1(810)^ ^H^(351)# ^fl-f^ ^^1^(811)^ iH^(351)ol 

^^i ^'^tb wl-^if ^o] tilH E]-oi (600)^1 f^^s^Vfe £<y5]°.S., 

wis e1-^(600)ol #^«>^ iJ-^-^S. 7]-^ ^ SZcf. ^^oflS 

1-^3^>J7, ^SE);^! ^in^i(8io)i4 Jicf ^-e.*>7] 

^sflAi iss^^l €-^^1(810)^ ^^1-^(811)^ ^o^^<>fl ^^-¥-(815)* 7}^]^ ^o] 

w]-#^^>cf. olel^V ^^J-a-(8i5)^ /*1]3^«^#(530')S] 5.^ >^o.s. <^^^^ ±, 
Sel^l ^^^1(810)31 ^ 

43-23 



1020020078388 #^ 'U^}- 2003/6/3 

<72> olfif ^o] ^z^E]^] s^^i(8i0)7> ^cf iL^^ ^5flA-l 

^^>-^(815)# 7]-^l:£^ ^z^- n>>,3S /«ll25LSefl^l^B 3)] ^(750)^ S'a^m 

^o] i3>^^^>rq-. -i-ol, ;;*fl2imefl;^l>iB 3fl^(750)«5l ^i^(351)s^ n]^ efo] 

(600)0) ^^srV^ 1}-^ 0.5.0^ M.C]] £^#(800) -^^^ 

^o] u>^^3:>c)-. ;*ll25L£Efl^l>iB 3fl^(750)<^l ^^-^(815)71- wis ef-y 

(600)0] #^*>^ <?!^5|£^ ^-§-*>7ll ^^^s)^ ^o] wV^^^l-cf. 

<73> olsq. ^o] s^E^i^s]^ ^ms]^! €-^^1(810)3] ^^«.(8i5)^ £ 9b<H] 

^^1 ^I3^<?!f'(530')^ <?1^^€ 7>^l7ll £ 9a<^l 4^]^ w> 

^ ^o] u1:e 5^-01(600)01 ^^^}^ «j-*J=^^ ^^^51 711 €4. oH, ole:|tV ^:^«-(815) 
^ HlH e1-«?I(600)^ A>oloil o]^^}^ ^^^(815)^ a^S. ^ttfls]^ «c}-*^^S. Si^ 

^oi w]-^^sr>cl-. o]^ ^^j-«.(8i5) -i^l^ ^^sl ^^1 «B<iol 

^^tb w]-^ ^ol alH El-<y(600)<^l r^^^ ^S.^<=^] ^^]^] ol^^V^ ^:£sl 

^1 «Pl^l^l7l i^l^olcf. o]9\. ^o] alB el-ol(600)^ a>o1oii o]^^\^ 

^^^(815)1-01 A-ls tiVtfl «J-^o.s. ^^51^ ^ufltl: >iSE]:^l 5?" 

^ssl;^l ^^-s]- ^sel^l €-^^1(810) ^V^i ^-i^j-^ ^oi^ c^l Jisl-^oi 
71 nfl^olt:!-. 

<74> olel^ £€#(800)* 7fl7fl^ ^£sl;^l ^^^1(810)1-3. ^el*>^ 

Aizl- :4^<HlAi -^71^ £.^#(800)^ -a-?-^ ^i*J-^l(£.Al5l^l ^#)S aflEl^^^ ^S. 
9X^. ^i^J-^1^ aV£^l dt^>^>, o^l^cfl, ul^ rii^Hl^i ^IS. <^ ^ -^^<^1 S^^SlTfl 

^cf. rci-Hi-Ai, 7;\^^^s. £€^^(800) SAis)^!^ ^s.^1 4i;^l- 

31 <^«ofl 0^:3.^ £.€^-(800) -^^olul-. o]^^ /^-l^j-^ll- >a-7l^V 
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(800)* ol-g-*><^ ^7l^A>^ J2f^<Hl SltflA-l ^Aj^o.^>«), «V£^1 dL7]-S] 

<75> £. 10a ifl^l £ lOc^ ^^(900)# ^'^^^Vfe 7fl^3^^S- JS.^^^ 

<76> i lOa^ c^iSE^^l ^^^1(810) ^<^1 ^Sel^l ^^(900)0] ^Efl 

1: 7M^o.^ :a.<^^^ 5gig:£o]:n., s lOb^ rfiS.e|^] ^^(900)^: ^^n] ^Efls ^ 
^^^}y] l-^f'(950)* £*a*>fe ^^11- 7fl^^^S. &<^^^ ^^£oljL. £. lOc^ 

^Se^^l ^-^(900)* ^^^s:>^ ^7111- 7fl3^^^S. ^^Solcf. 
<77> 3£ 10a ^ -£ 10b, S. 10c# ^^*>^, ^£51^1 €-^^l(810)ofl ^7]^^S. 

9^^^^ ^Sel^l ^^(900)* ^flcl ^Efls. ^^^tbc]-. ojifl, iSB^:^! ^^(900)^ 
€^ El-^^, ^^>^^ ^ 9X^. >iMel^l ^^(900)^ 

:£ lOaS] ^'^:£oflA-l HVsq- ^o] 5l-oi(600)ol ^^t}^ SE^ TflojH eh 

^(200)ol #^^1-^ cflSflA^ Aj-Aj «j-^0.5. ^es]-7il o]-^b:>^ r^^sej^l 

(900)^^1- Hfl<islH^ ^<^^^^ n^]^^. ^, «1H el-^CeOO) wIH e1-<?l(600) 
#^s>^ 7flolB el-^(200)ol ^^*>^ «J-*J=ofl cfl^flAi A>.a ^ 

^3^1-711 <^1^^>^ ^^(900)#ol wfll^cf. oloii ttj-s^, ^£e]^1 ^^(900)1-^ 

wl:^ e1-^(600)* 7]^^S. -i- tifl. alH e1-tl(600)* ^-^l- ^^lofl z^-z]- lafl 

^1 si 711 ^JL, 7flolB e^-<y(200)ol ^^*>^ 7]ii:i^zisi\ afl ^1^1711 ^ 

<78> oisil- ^oi ^ij^e^^l ^^(900)1-01 «fl<g^oii nj-e).^ iSel^l ^^(900)* ^^1 oi 
^^fe Tiell- icf ^ sicf. OCS ^Bflfil 5H3flAlE-l# ^A^^ nfl 
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<79> oiei^ ^S.^^] ^^(900)1-^ ^^^^S. iSel^l^^ #^^l(810)-i- ^<^] «fl 
^l^cf. ^t^tt ti)-S!V ^o] >ise^^] ^i»^l(810)l:^ ^^<^1 wje b1-^(600) 

iSsl^l ^^(900)21- nfl^ ^§o^ o. ^ o;^c^ y^s.^ ^iSel^l 

^^(900)1-^ ^^o] 311^(410)0^ ^^oi] cflsfl 3.7]] ol^M-^ ^J^B^^l 

^^(900)*^^! afl^lsl^l'?]:. ^ ^^^^ ^^l<^Hl^i ^1^1^]^ ^^^^] €-^^1(810) 

^ «1H 21-^(600)01 #^*>^ «<^^-^s -^q^ =^ SZ-^^s 

^1 ^-^(900)2]- ig^^ ^ 

<80> iSBl^l ^^(900)* ^^c-l ^Eflsf 3^>€ ^^-2.^ ^^*f7l i lOb 

o)l ^]X\^ M}s\. l-=(mold:950)* ^ ^i:f ^Ml^l-Tll ^^^>^, 

el^l €^ ^^^1(810) ^13^<?1#(530') ^^] cfl^ 1500nm ^^S. 

<8i> olafl, # = o>2floil^ ig^o^ ;^14^<51#(930)* ^ S^cf. oje]^ ;^l4^ 

<a#(930)^ ^q- ^l^lf-^S. ^^^1-71 ^tb ^eie -arsj-^f- ^ ^^<^ ^It^ 

^ °fl ^^^o.^ o]-g-^ ^^^^ ^ ^ 

wV^^^Vt)] ol-g-^ 500 A ^£5^ -^^1)^ ^^^^ ^ 
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9X^. ^isitb ^]^]%-Br ^^S. #1^^1(810)1- ^^^1 ^ 9X^ 

<82> /Hl4^<^f^(930) ^<^1 iiSBl^l ^^(900)^ ^^^^ ^ 

PETEOS-^S. ^^^m. ^ 9X^. 

<83> ^S^^ ^, Alz^- ol^§>0^ ^^(900) Ol ^ 

§^^1(810)^ ic#^>£^ ^Bi^sjo) s.c(950)7]- ^^^^4. ole^i^ 

■ (950)1- ^^^*>^ S^^-Br ^7]^ ^Z)- ^S^, ^. ^S^# ^4 

<84> ol^ofl, #^(950) ^a-'^l ^£e]^l #^^1(810)^1 Sig^ 

^ <^^J-S]^ ^^^tVcf. ol&ltl: ^^^i ^e]#* cfls^ 400A ifl 

^1 500A ^£ ^ns. 7]^ ^^s^H ^ SZt^. TH^flAlEil- 

MIM(Metal-Insulator-Metal) n^S^ ^^^^ ^-f , olsltb MIM 

AjE^o) oj-g-s)^ ^^^^ ^ o^4. 

<85> >^oll 5)A5 ^'^^'(SAlsl^l ^^)^' cfl^ 3000A ifl^l 6000A ^S. ^^S. 

^, CMP(Chemical Mechanical Polishing) ^^S. ^^f^i}<^ S. 

10c<^l i^lt!: w>sl- 7fl7flsl ^SE);^! ^^(900)^S. ^Bltbcf. ol^ltF ^ft^ 

^ ^^^V ^ell- ^«flA-l £^#0.^ #^(950)2) ^o^^ si^o] 
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#€ nfl^f^l ^*fl^i cfl^ lOOOA ^^1 2000A ^ 

45^-, £ lOcofl wj-sq- ^^D^ ^EflS] ^^(900)<^1 ^^^€4. 

<86> o].^!-, ^ ^Tg^ ^^1<^1# ^^V^ ^ ^^^^ <^1<^1 

^Ji, ^ y^^o^ 7]^^ A}^ vfl«^lAi ig- ^«:.>o^ :^>^o:] 7].^ ^].oi] o^^ 

<87> Aj.^*V ^ ^Vi^oll tc)-^^, ^SS^^l ^^^^ 

^ ^o1-^<=>1l ^^IS. ^^J-^l^^^l^ 7.}7] ^^^1^^^ ^ 9X 

(overlay margin)^ ^ o;tcf. SEtb, iJ^e)^] ^^^1^ ^^1-^ 

# ^^1^-^^ ^^^^o.^>»l. is.El;^l ^«flA-i ig£o^ ^7H«y 

iH3)#(buffer layer)* S.^*>J1 ^^^}^ 2l.^*<>l l:^-S.*l-7fl ^ 
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<89> ^^V, d^S.^^] e^^l* ol^s^M ^-f . e^** ^^^^ 

^ s)^l(pitch)s1- Sll^i-£(resolution) ^;*fl nfl^ofl o] ArF 

<y TllolH E^o]o] ^^^}^ Hj-«j:o11 tfl^^i «J-*c!=-^S ^e^l-Tfl ol^s:]-^ 

51^1 ^^#<^1 ^^1*>£^, tifl^ll- Afls-ol :£<a^ ^ Sic^-. olsq. :Q 

^1 ^.s^xl (bridge) JljJ|-^o.^ ^ ojcf. 
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11 

^71 ;^1l^<?^#^ ^-i-^l-*^ ^71 TllolH ^V*^l^ -^71 ^£^1 7]% ^<^] ^ 

7l^o.^ o^^Sl^ ^U^^ 311^1- ^ ;^1]2^^ 4^1-^ ^^1; 

^71 ^12^ «?^^ >a-«^l >a-7l 711 olH ^91^ 7}S.7]^JL ^7] >^]2^<^%^-^ 

^7] tiiB Hi-'y*^ ^is^-d^^ ^^^^>fe 

n^^-dr hz^^}^ ^l^ihand) .2.5.^ (opening)^ ^^^*>^ ^^^1; 

^71 /Hls^^f- ^oll ^7] ^H^* ^B^^ ^^^^m ^^1: 

2flBl^Br>c^ ^7] HlB Hi-*?! ^7l ^^IS^-^f^ -^^^S. 

^^^-^^ ^1-71 ^]1^?^ 3^11 ^oll ^7l^^^ ^^51^ "^^IS. i^^m 711 711^ 

^7] ^^^^] ^^^11- ^<^1 >i£Bl^l ^^1:^ ^21- ^^^^V^ 

» i^*>^ ^S.^] 
2] 
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^7] ;*fl2^^ sfl^l-^ ^y] 7\]^]B ^914: ^}^]^] ^Jl ^7] n^^^- 
m^^^ 3] 

>^7] «H:b ^Eflo^ i^^^ ^7] 7l]oiH e1-<?l<^l #^*>^ Ij-^^S. ^711 

^ ^^^S)^ ^^lo.^ tiV:£^l :^l^> ^13^ 'S-'S. 

^1- iL#^l-£^ ^^^^^^#^^1-2-5. *1-^ ^£^1 ^IS 
5] 

>a-7l w^:^ ^BflS] SLS.'i^ ^c>l£ .^V7l ;^ll^^ sll^o] s. ^ o. y].^]:^ 

^ ^^^^^ wVS^l ^IS ^^'S. 

6] 
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^^■71 ^Eflo^ ^sx^^ >^7l ;Hl2^^f^ol >^7l »l2^^ Sfl:^* A].o]oll ^ 

^S. tiVS^l ^12: . 

7] 

I^J^^l- 8] 

^7l tilB ^91^ ^^^^ 711^ ^"?!f^* ^^^^}^ ^7^1 ; ^ 

^S. i}^ ±7.} ^]2i . 

I^^^J- 91 

S. >b;^> ^J-i^. 
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10] 

£^1 ^j-'^ . 

[^^*^ 11] 
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